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(54) Coupling tor the extension tube assembly of a vaccum cleaner 



(57) [064] Extension tube in a vacuum cleaner in- 
cluding a lower extension tube^or drawing dust laden 
air through an air suction nozzle fitted at one end, an 
upper extension tube having one end connected to a 
hand grip extended to a body of the vacuum cleaner for 
passing the dust laden air drawn through the lower ex- 
tension tube, a joint part connected to the other ends of 
the lower extension tube and the upper extension tube 
for making the lower extension tube and the upper ex- 



tension tube foldable relative to each other to a preset 
angle, and lockingmeans for locking thejointpartto fold/ 
unfold the joint part selectively, thereby permitting a user 
to fold the upper and lower extension tubes, and to carry 
out an easy cleaning of even an underside of a sofa, or 
a bed without holding the extension tube horizontally 
parallel to the floor, or bending body, reducing tiredness 
coming from the cleaning work, and enhancing user's 
convenience. 



FIG. 7 
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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[0001] The present invention relates to a vacuum 
cleaner, and more particularly, to an extension tube, 
connecting an air suction nozzle for drawing dust laden 
air, and a hose extended from a body of a vacuum clean- 
er, in a vacuum cleaner, which can be folded to an angle 
desired by a user. 

Background of the Related Art 

[0002] FIG. 1 illustrates a perspective view of a relat- 
ed art vacuum cleaner, referring to which the related art 
vacuum cleaner will be explained. 
[0003] In general, the related art vacuum cleaner is 
provided with body 1 having a suction motor (not 
shown), filter means (not shown), and power supply 
means for supplying power, a suction hose 3 connected 
to one end of the body 1 : for guiding flow of dust laden 
air so that the dust is drawn to an inside of filter means 
inside of the body 1 , a hand grip 5 connected to the other 
end of the suction hose 3 having operation buttons for 
operation of the vacuum cleaner an air suction nozzle 
10 having a suction hole (not shown) for drawing the 
dust laden air through the suction hose 3, and an exten- 
sion tube 7 connected between the air suction nozzle 
1 0 and the hand grip 5 for guiding flow of the dust laden 
air drawn through the air suction nozzle 1 0 toward the 
suction hose 3. 

[0004] The operation of the related art vacuum clean- 
er will be explained. 

[0005] Upon putting the vacuum cleaner into opera- 
tion by pressing a button on the hand grip 5, the suction 
motor in the body 1 comes into operation, to generate 
a suction force in the body by a rotation force of the mo- 
tor. Then, dust and foreign matter laden air, drawn 
through the suction hole in the suction nozzle 10 by the 
suction force of the suction motor, is drawn into the body 
1 through a lower extension tube 7b, an upper extension 
tube 7a, the hand grip 5, and the suction hose 3 in suc- 
cession. After the dust and foreign matter is filtrated at 
the filter means in the body 1 , the air is discharged out- 
side of the body 1 . 

[0006] However, the related art extension tube 7 of a 
vacuum cleaner has the following problems. 
[0007] The extension tube 7, extendable on a straight 
line as much as desired by coupling the upper extension 
tube 7a and the lower extension tube 7b by a coupling 
tube 9, permits to clean a place as far as possible with- 
out reaching to the place by himself. However, when the 
user intends to clean places, such as under a sofa, a 
bed, or the like, since the extension tube 7 is long, it is 
required to hold the extension tube 7 parallel to a floor 
horizontally, and bend the body accordingly, for making 
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the suction nozzle 10 to reach deep under the sofa, or 
the bed the user desires. That is, the user's holding the 
extension tube 7 horizontally, and bending user's body 
in cleaning under side furniture, such as a sofa, or a bed 
5 is troublesome, and tiresome, and may cause a trouble 
in the user's waist. 

SUMMARY OF THE INVENTION 

10 [0008] Accordingly, the present invention is directed 
to an extension tube in a vacuum cleaner that substan- 
tially obviates one or more of the problems due to limi- 
tations and disadvantages of the related art. 
[0009] An object of the p resent invention is to provide 

15 an extension tube in a vacuum cleaner, which permits 
cleaning places underfurniture, suchasasofa, orabed : 
without holding the extension tube parallel to a floor hor- 
izontally, and bending the user's body, for reducing tired- 
ness, and enhancing convenience of the user. 

20 [0010] Additional features and advantages of the in- 
vention will be set forth in the description which follows, 
and in part will be apparent from the description , or may 
be learned by practice of the invention. The objectives 
and other advantages of the invention will be realized 

25 and attained by the structure particularly pointed out in 
the written description and claims hereof as well as the 
appended drawings. 

[0011] To achieve these and other advantages and in 
accordance with the purpose of the present invention, 
30 as embodied and broadly described, the extension tube 
in a vacuum cleaner includes a lower extension tube for 
drawing dust laden air through an air suction nozzle fit- 
ted at one end, an upper extension tube having one end 
connected to a hand grip extended to a body of the vac- 
■35 uum cleaner for passing the dust laden air drawn 
through the lower extension tube, a joint part connected 
to the other ends of the lower extension tube and the 
upper extension tube for making the lower extension 
tube and the upper extension tube foldable relative to 
40 each other to a preset angle, and locking means for lock- 
ing the joint part to fold/unfold the joint part, selectively. 
[0012] The joint part may include a first tube having 
one end connected to the lower extension tube, a sec- 
ond tube having one end connected to the upper exten- 
ds sion tube, a rotatable coupling part for making the other 
ends of the first tube, and the second tube to be in com- 
munication, and coupling the first tube and the second 
tube to be foldable relative to each other to the preset 
angle, and coupling part covers fitted to an outside of 
so the rotatable coupling part not to interfere the rotation 
of the rotatable coupling part, and coupled to an outside 
circumference of the first tube, coaxially. 
[0013] The joint part may include a first tube having 
one end connected to the lower extension tube, a sec- 
55 ond tube having one end connected to the upper exten- 
sion tube, a rotatable coupling part for making the other 
ends of the first tube, and the second tube to be in com- 
munication, and coupling the first tube and the second 
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tube to be foldable relative to each other to the preset 
angle, and circular plates covered on sides of the rotat- 
able coupling part, and rotatably fitted together with the 
first tube. 

[001 4] The rotatable coupling part includes a cylindri- 
cal hollow receptor part formed at the other end of the 
first tube to have an axis perpendicular to an axis of the 
first tube, and having an opening in an outside circum- 
ference in communication with the second tube, and a 
cylindrical hollow inserting part formed at the other end 
of the second tube so as to be inserted inside of the 
receptor part to serve as a rotation shaft of the first tube, 
and having an opening in an outside circumference in 
communication with the first tube. 
[0015] The receptor part preferably has a recess in 
the opening thereof in a rotation direction of the second 
tube for allowing the second tube to rotate a preset angle 
with respect to the first tube, and the receptor part pref- 
erably has an opening in one side for inserting the in- 
serting part in an axial direction. 
[0016] The locking means includes a locking projec- 
tion on each of the cylindrical parts of the coupling part 
covers of the joint part, a locking member movably fitted 
on the second tube along an axis direction thereof hav- 
ing engagement parts for engaging with the locking pro- 
jections to restrict rotation of the joint part, and elastic 
supporting means for exerting an elastic force to the 
locking member in a direction of engagement of the en- 
gagement parts with the locking projections. 
[0017] The locking member includes an inside diam- 
eter greater than an outside diameter of the second 
tube, and the engagement parts in an inside circumfer- 
ence, and the second tube of the joint part has guide 
projections on an outside circumference for guiding the 
engagement parts along an axis direction of the second 
tube. 

[0018] The elastic supporting means includes a step 
on an inside circumference of the locking member, a 
supporting member fixed to the second tube, and a com- 
pression spring having ends biased on the step and the 
supporting member for exerting an elastic force to the 
locking member in a direction the engagement parts en- 
gage with the locking projections. 
[0019] The joint part is fitted to the lower extension 
tube, or the upper extension tube. 
[0020] The locking means may include a lever at the 
hand grip, wire having one end connected to the lever, 
a locking projection connected to the other end of the 
wire, and fitted to the upper extension tube, and a lock- 
ing hole in one side circular plate for restricting rotation 
of the joint part as a part of the locking projection is in- 
serted therein. 

[0021] Preferably, the locking projection is rotatably 
fitted to the upper extension tube for selective insertion 
in the locking hole as the wire moves forward/backward 
according to handling of the lever, and the wire is lead 
through an inside of wire passage on an outside circum- 
ference of the upper extension tube formed along an ax- 



is direction. 

[0022] The locking hole preferably has an adjacent 
sloped surface for guiding one end of the locking pro- 
jection to an inside of the locking hole. 

5 [0023] The present invention permits a user to fold the 
upper, and lower extension tubes, and to carry out an 
easy cleaning of even an underside of a sofa, or a bed 
without holding the extension tube horizontally parallel 
to the floor, or bending body, reducing tiredness coming 

10 from the cleaning work, and enhancing user's conven- 
ience. 

[0024] It is to be understood that both the foregoing 
general description and the following detailed descrip- 
tion are exemplary and explanatory and are intended to 
is provide further explanation of the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0025] The accompanying drawings, which are in- 
20 eluded to provide a further understanding of the inven- 
tion and are incorporated in and constitute a part of this 
specification, illustrate embodiments of the invention 
and together with the description serve to explain the 
principles of the invention: 
25 in the drawings: 

FIG. 1 illustrates a perspective view of a related art 
vacuum cleaner; 

FIG. 2 illustrates a perspective view of a joint part 

30 jn an extension tube in accordance with a first pre- 
ferred embodiment of the present invention; 
FIG . 3 illustrates a perspective view of the joint part 
in FIG. 2 in a folded state; 
FIG. 4 illustrates a perspective view of a disassem- 

35 bled joint part shown in FIG. 2; 

FIG. 5 illustrates an operation state of the locking 
means in a case the joint part in the extension tube 
in accordance with a first preferred embodiment of 
the present invention is set straight; 

40 FIG. 6 illustrates an operation state of the locking 
means in a case the joint part in the extension tube 
in accordance with a first preferred embodiment of 
the present invention is folded; 
FIG. 7 illustrates a state of use of a vacuum cleaner 

45 having the extension tube in accordance with a first 
preferred embodiment of the present invention ap- 
plied thereto; 

FIG. 8 illustrates a perspective view showing a lock- 
ing means in the extension tube in accordance with 
50 a second preferred embodiment of the present in- 
vention before operation; 

FIG. 9 illustrates a perspective view showing a lock- 
ing means in the extension tube in accordance with 
a second preferred embodiment of the present in- 
55 vention after operation; 

FIG. 10 illustrates a section of the joint part in ac- 
cordance with a second preferred embodiment of 
the present invention; and, 
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FIG. 11 illustrates a section across a line l-l. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0026] Reference will now be made in detail to the pre- 
ferred embodiments of the present invention, examples 
of which are illustrated in the accompanying drawings. 

FIRST EMBODIMENT 

[0027] FIG. 2 illustrates a perspective view of a joint 
part in an extension tube in accordance with a first pre- 
ferred embodiment of the present invention, FIG. 3 illus- 
trates a perspective view of the joint part in FIG. 2 in a 
folded state : and FIG. 4 illustrates a perspective view of 
a disassembled joint part shown in FIG. 2. 
[0028] Referring to FIGS. 2-4, the extension tube in 
accordance with a first preferred embodiment of the 
present invention includes a lower extension tube 7b, 
an upper extension tube 7a, and a joint part 400 be- 
tween the lower extension tube 7b, and the upper ex- 
tension tube 7a, thereby permitting the lower extension 
tube 7b, and the upper extension tube 7a to bend to a 
preset angle respectively by the joint part 400, to allow 
the extension tube folded or unfolded. 
[0029] The joint part 400 will be explained in more de- 
tail. 

[0030] Referring to FIGS. 2-3, the joint part 400 in- 
cludes a first hollow tube 1 00, and a hollow second tube 
200 each having a length, a circular section, and one 
end connected to the lower extension tube 7b, or the 
upper extension tube 7a. The first tube 1 00 has a button 
180 provided thereon for use in coupling with the lower 
extension tube 7b, and the second tube 200 has a button 
280 provided thereon for use in coupling with the upper 
extension tube 7a. The first, or second tube 100, or 200 
has the other end with a rotatable coupling part for mak- 
ing the first tube 100, and the second tube 200 in com- 
munication, and rotatable coupling the first tube 100, 
and the second tube 200 at a preset angle. 
[0031] A structure of the rotatable coupling part, a ro- 
tating shaft permitting the first tube 1 00, and the second 
tube 200 to be foldable to a preset angle from a straight 
line, will be explained. 

[0032] Referring to FIG. 4, the rotatable coupling part 
may include a cylindrical hollow receptor part 150 
formed at the other end of the first tube 100, and a cy- 
lindrical hollow inserting part 250 formed at the other 
end of the second tube 200 having an outside diameter 
smaller than an inside diameter of the receptor part 1 50. 
That is, the receptor part 1 50, and the inserting part 250 
are formed to have axes perpendicular to the axes of 
the first, and second tubes 100, and 200 respectively, 
so as to couple together rotatably by inserting the insert- 
ing part 250 through an Inserting opening 1 55 in an axis 
direction. Both the receptor part 150, and the inserting 
part 250 have openings 151, and 251 in outer circum- 



ferences respectively, so as to make the first tube 100. 
and the second tube 200 in communication always. The 
opening 151 in the receptor part 150 has a recess 152 
in a direction of rotation of the second tube 200, for per- 
5 mitting the second tube 200 to rotate on the inserting 
part 250 as a rotation axis by a required angle with re- 
spect to the first tube 100. That is, the greater the ex- 
tension of the width of the recess 152 in the direction of 
rotation of the second tube 200, the greaterthe rotatable 
angle range of the first tube 100 and the second tube 
200. 

[0033] In the meantime, there is one pair of coupling 
part covers 300 on an outside of the rotatable coupling 
part each having a fixing part 31 0 and a cylindrical part 
320 for sustaining coupling of the receptor part 1 50 and 
the inserting part 250, and covering outsides of the re- 
ceptor part 150 and the inserting part 250. The fixing 
parts 310 of the coupling part covers 300 are coupled 
to an outside circumference of the first tube 100 by a 
coupling projection 312 and a coupling recess 311, co- 
axially. The cylindrical parts 320 of the coupling part cov- 
ers 300 are coupled by fastening fastening means, such 
as a bolt, to a fastening projection 158 on an outside 
circumference of the receptor part 1 50 and the fastening 
hole 313 in an outside circumference of the cylindrical 
part 320. The cylindrical parts 320 form an opening 303 
in an outside circumference for avoiding interference 
with the rotation of the first tube 100, and the second 
tube 200, preferable with a size equal to, or greater than 
the opening 251 in the receptor part 150. 
[0034] In the meantime, the joint part 400 includes 
locking means for locking the upper extension tube 7a 
and the lower extension tube 7b on a straight line, or 
releasing the locking, selectively. The locking means in- 
cludes a locking projection 301 on each of the cylindrical 
parts 320 of the coupling part cover 300, a locking mem- 
ber 350 having engagement parts 355 movably fitted on 
the second tube 200 along an axis direction thereof for 
engaging with the locking projection 301 to restrict the 
rotation of the first tube 100 and the second tube 200, 
and elastic supporting means for exerting an elastic 
force to the locking member 350 in a direction of en- 
gagement of the engagement parts 355 with the locking 
projections 301 . The second tube 200 has guide projec- 
tions 210 on an outside circumference, and the locking 
member 350 has the engagement parts 355 in an inside 
circumference formed parallel to the axis of the second 
tube 200 to be slidable along the guide projections 210. 
The elastic supporting means may include a step 351 
on an inside circumference of the locking member 350, 
a ring of supporting member 370 coupled on the second 
tube 200, and a compression spring 360 having ends 
biased on the step 351 and the supporting member 370 
for exerting an elastic force to the locking member 350 
in a direction the engagement parts 355 engage with the 
locking projections 301 . 

[0035] Under a state the engagement parts 355 of the 
locking member 350 are engaged with the locking pro- 
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jections 301 , the foregoing locking means can restrict 
relative rotation of the first tube 1 00 and the second tube 
200. Opposite to this, under a state the engagement 
parts 355 of the locking member 350 are not engaged 
with the locking projections 301 , since the restriction of 
relative rotation of the first tube 1 00 and the second tube 
200 is removed ; the first tube 1 00 and the second tube 
200 can be folded/unfolded within a preset range of an- 
gle. 

[0036] In the meantime, though the extension tube in 
a vacuum cleaner of the present invention is explained 
that the joint part 400 is provided between the upper ex- 
tension tube 7a and the lower extension tube 7b in the 
first preferred embodiment of the present invention, the 
present invention is not limited to this, but the joint part 
400 may be fitted on the upper extension tube 7a, or the 
lower extension tube 7b. 

[0037] The operation of the foregoing joint part of the 
extension tube in accordance with a first preferred em- 
bodiment of the present invention will be explained, with 
reference to FIGS. 5-6. FIG. 5 illustrates an operation 
state of the locking means in a case the joint part in the 
extension tube in accordance with a first preferred em- 
bodiment of the present invention is set straight, wherein 
the joint part 400 is set such that the upper, and lower 
extension tubes (7a, and 7b in FIG. 2) are on a straight 
line. 

[0038] When the upper, and lower extension tubes 7a, 
and 7b are set on a straight line, the first tube 100, and 
the second tube 200 are also set on a straight line, when 
the locking projections 301 on the cylindrical parts 320 
of the coupling part covers 300 abut with the guide pro- 
jections 31 0 on the second tube respectively, the locking 
member 350 is positioned on an outerside of the locking 
projections 301 and the guide projections 210, and the 
engagement parts 355 in the inside circumference of the 
locking member 350 are engaged both with the locking 
projections 301 and the guide projections 210. 
[0039] In this instance, since the locking member 350 
has an elastic force exerted thereon in a direction the 
engagement parts 355 and the locking projections 301 
are engaged by the compression spring 360 (see FIG. 
4), the first tube 100, and the second tube 200 maintain 
a rotation restricted state. Thus, as the first tube 1 00 and 
the second tube 200 are kept on a straight line by the 
locking member 350, the upper, and lower extension 
tubes 7a, and 7b at both ends of the joint part 400 are 
also kept on a straight line. 

[0040] FIG. 6 illustrates an operation state of the lock- 
ing means in a case the joint part in the extension tube 
in accordance with a first preferred embodiment of the 
present invention is folded, wherein a structure of the 
joint part 400 in a case the upper extension tube 7a (see 
FIG. 3), and the lower extension tube 7b (see FIG. 3) 
are folded to a preset angle is shown. 
[0041] When it is intended to rotate the joint part 400 
set on a straight line, the locking member 350 is moved 
in a direction opposite to a direction of the elastic force, 



to release the locking projections 301 of which rotation 
is restricted by the engagement parts 355. That is, in a 
state the restriction on rotation of the locking projections 
301 by the engagement parts 355 are released, when 

5 one of the first, and second tube 1 00, and 200 is rotated, 
the first, and second tubes 1 00, and 200 are rotated tak- 
ing the inserting part 250 (see FIG. 4) as a rotation shaft. 
[0042] According to this, the cleaning can be carried 
out in a state the upper extension tube 7a and the lower 

10 extension tube 7b are folded to a required angle, per- 
mitting an easy cleaning of underside of furniture, such 
as a sofa, or a bed, without holding the extension tube 
parallel to a floor horizontally, and bending the body ac- 
cordingly. 

15 [0043] If it is intended to return to the folded upper, 
and lower extension tubes 7a, and 7b to a state the up- 
per, and lower extension tubes 7a, and 7b are set on a 
straight line, by pressing one of the upper, and lower 
extension tubes 7a, and 7b in a direction the folded up- 

20 per, and lower extension tubes 7a, and 7b are unfolded, 
the folded upper, and lower extension tubes 7a, and 7b 
can be unfolded, easily. 

[0044] That is, when the folded upper, and lower ex- 
tension tubes 7a, and 7b are set on a straight line as the 

25 user a part of the upper, and lower extension tubes 7a, 
and 7b is pressed in a direction the folded upper, and 
lower extension tubes 7a, and 7b are unfolded, the up- 
per, and lower extension tubes 7a, and 7b return to a 
state the upper, and lower extension tubes 7a, and 7b 

30 are set on a straight line as the locking projections 301 
are engaged with the engagement parts 355 when the 
locking member 350 moves toward the first tube 1 00 by 
the elastic force of the compression spring 360 (FIG. 4). 

35 SECOND EMBODIMENT 

[0045] An extension tube in a vacuum cleaner in ac- 
cordance with a second preferred embodiment of the 
present invention will be explained. 

40 [0046] Referring to FIGS. 8 and 9, the extension tube 
in a vacuum cleaner in accordance with a second pre- 
ferred embodiment of the present invention includes an 
upper extension tube 7a, a lower extension tube 7b, a 
joint part 800 between the upper extension tube 7a and 

45 the lower extension tube 7b, and locking means at a 
hand grip for permitting selective folding of the joint part 
800. 

[0047] The joint part 800 will be explained in more de- 
tail, referring to FIG. 10 illustrating a section of the joint 
50 part in accordance with a second preferred embodiment 
of the present invention. 

[0048] Alike the joint part 400 in the foregoing first em- 
bodiment joint part 400, the joint part 800 includes a first 
tube 500, and a second tube 600 each having one end 
55 detachably connected to the lower extension tube 7b, 
or the upper extension tube 7a, and a rotatable coupling 
part for making the other ends of the first, and second 
tubes 500, and 600 in communication, and the first, and 
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second tubes 500, and 600 rotatable relative to each 
other to a preset angle. 

[0049] The rotatable coupling part includes a cylindri- 
cal hollow receptor part 550 at the other end of the first 
tube 500, and an cylindrical hollow inserting part 650 at 5 
the other end of the second tube 600 having an outside 
diameter smaller than an inside diameter of the receptor 
part 550 for inserting inside of the receptor part 660. Ac- 
cordingly, the first tube 500 is made rotatable with re- 
spect to the second tube 600 taking the inserting part 
650 as a rotation shaft. Since a part of an outside cir- 
cumference of each of the receptor part 550, and the 
inserting part 650 is opened, the first tube 500 and the 
second tube 600 are made to be in communication. 
There are one pair of circular plates 560 at sides of the 
receptor part 550 and the inserting part 650, for sustain- 
ing the coupling of the rotatable coupling part and cov- 
ering an outside of the rotatable coupling part. The cir- 
cular plates 560 are coupled with the receptor part 550 
so as to be movable together with the first tube 500. 
[0050] The extension tube in a vacuum cleaner in ac- 
cordance with a second preferred embodiment of the 
present invention Includes locking means so that the us- 
er can fold the joint part 800 selectively, which will be 
explained. 

[0051] The circular plate 560 has a locking block with 
a locking hole 750 formed therein, and surfaces 752 
sloped toward the upper extension tube 7a such that a 
width of the block becomes the smaller as it goes toward 
the upper extension tube 7a. There is a locking projec- 
tion 740 rotatably fitted on a shaft on an outside circum- 
ference of the upper extension tube 7a for inserting in 
the locking hole 750. 

[0052] The locking projection 740 in a T form is ro- 
tatable on a rotation shaft within a preset range of angle 
for inserting in/pulling out of the locking hole 750. The 
other end of the locking projection 740 is connected to 
one end of steel wire 730, the other end of which is 
passed through a hole in a support plate 720 formed in 
the hand grip 5, and connected to a lever 710. 
[0053] While one end of the lever 71 0 is located inside 
of the hand grip 5 in a state one of the lever 71 0 is con- 
nected to the other end of the wire 730, the other end of 
the lever 71 0 is projected outside of the hand grip 5 part- 
ly, for easy handling by the user. Though not shown, 
there is an elastic member, such as a spring, at one end 
of the lever 710 connected to the wire, for exerting an 
elastic force in a direction the wire 730 is pulled toward 
the lever 710 side. 

[0054] As shown in FIG. 11, it is preferable that the 
wire 730 is lead through an inside of wire passage 735 
on an outside circumference of the upper extension tube 
7a formed along an axis direction, thereby preventing 
exposure to avoid contact or interference during clean- 
ing. 

[0055] The operation of the foregoing extension tube 
in accordance with a second preferred embodiment of 
the present invention will be explained. 



[0056] When it is intended to clean underside of a so- 
fa, or a bed in the middle of cleaning by using a vacuum 
cleaner, with the upper, and lower extension tubes 7a : 
and 7b set on a straight line, the lever 710 at the hand 
grip 5 is pulled in a direction of an arrow in FIG. 8. 
[0057] Referring to FIG. 10, when the lever 710 is 
pulled, as one end of the lever 710 connected to the wire 
730 moves in a direction of the support plate 720, a force 
is transmitted as the wire 730 is pushed toward the joint 
800, to rotate the locking projection 740 to a preset an- 
gle. Then, as shown in FIG. 9, as one end of the locking 
projection 740 in a state inserted in the locking hole 750 
is drawn out of the locking hole 750, the joint part 800 
becomes free to rotate. When a force is applied to the 
hand grip 5 in a direction the joint part 800 is folded un- 
der a state rotation of the joint is freed, the upper, and 
lower extension tubes 7a, and 7b are folded to a preset 
angle, permitting an easy cleaning of the under side of 
the sofa, or the bed. 

[0058] When the user ceases application of the force 
to the lever 71 0, the lever 710 moves to an original po- 
sition by a restoring force of the elastic means support- 
ing one end of the lever 710, causing a force exerted to 
the locking projection 740 connected to the wire 730 in 
a direction restoring to an original position. 
[0059] When the user sets the upper, and lower ex- 
tension tubes 7a, and 7b on a straight line again after 
cleaning of the under side of the sofa, and the bed is 
finished, one end of the locking projection 740 moves 
along the sloped surface of the locking block, and is in- 
serted in the locking hole 750, thereby restricting rota- 
tion of the joint part 800. 

[0060] Alike the first embodiment, the second embod- 
iment of the present invention requires, not two hands 
in folding or unfolding the extension tube, but one hand, 
gripping the hand grip 5. 

[0061] It will be apparent to those skilled in the art that 
various modifications and variations can be made in the 
extension tube in a vacuum cleaner of the present in- 
vention without departing from the spirit or scope of the 
invention. Thus, it is intended that the present invention 
cover the modifications and variations of this invention 
provided they come within the scope of the appended 
claims and their equivalents. 

[0062] As has been explained, the extension tube in 
a vacuum cleaner of the present invention has the fol- 
lowing advantages. 

[0063] The rotatable joint part fitted between the up- 
per extension tube, and the lower extension tube per- 
mits the user to fold the upper, and lower extension 
tubes, and to carry out an easy cleaning of even an un- 
derside of a sofa, or a bed without holding the extension 
tube horizontally parallel to the floor, or bending body, 
thereby reducing tiredness coming from the cleaning 
work, and enhancing user's convenience. 
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Claims 

1 . An extension tube in a vacuum cleaner comprising: 

a lower extension tube for drawing dust laden 5 
air through an air suction nozzle fitted at one 
end; 

an upper extension tube having one end con- 
nected to a hand grip extended to a body of the 
vacuum cleaner for passing the dust laden air 10 
drawn through the lower extension tube; 
a joint part connected to the other ends of the 
lower extension tube and the upper extension 
tube for making the lower extension tube and 
the upper extension tube foldable relative to is 
each other to a preset angle; and, 
locking means for locking the joint part to fold/ 
unfold the joint part, selectively. 

2. An extension tube as claimed in claim 1 , wherein 20 
the joint part includes; 



a first tube having one end connected to the 
lower extension tube, 

a second tube having one end connected to the 
upper extension tube, 

a rotatable coupling part for making the other 
ends of the first tube, and the second tube to 
be in communication, and coupling thefirsttube 
and the second tube to be foldable relative to 
each other to the preset angle, and 
coupling part covers fitted to an outside of the 
rotatable coupling part not to interfere the rota- 
tion of the rotatable coupling part, and coupled 
to an outside circumference of the first tube, co- 
axially. 



An extension tube as claimed in claim 1, wherein 
the joint part includes; 

a first tube having one end connected to the 
lower extension tube, 

a second tube having one end connected to the 
upper extension tube, 

a rotatable coupling part for making the other 
ends of the first tube, and the second tube to 
be in communication, and coupling the first tube 
and the second tube to be foldable relative to 
each other to the preset angle, and 
circular plates covered on sides of the rotatable 
coupling part, and rotatably fitted together with 
the first tube. 

An extension tube as claimed in claim 2 or 3, where- 
in the rotatable coupling part includes; 

a cylindrical hollow receptor part formed at the 
other end of the first tube to have an axis per- 
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pendicular to an axis of the first tube, and hav- 
ing an opening in an outside circumference in 
communication with the second tube, and 
a cylindrical hollow inserting part formed at the 
other end of the second tube so as to be insert- 
ed inside of the receptor part to serve as a ro- 
tation shaft of the first tube, and having an 
opening in an outside circumference in commu- 
nication with the first tube. 

An extension tube as claimed in claim 4, wherein 
the receptor part has a recess in the opening thereof 
in a rotation direction of the second tube for allowing 
the second tube to rotate a preset angle with re- 
spect to the first tube. 

An extension tube as claimed in claim 4, wherein 
the receptor part has an opening in one side for in- 
serting the inserting part in an axial direction. 

An extension tube as claimed in claim 1 or 2, where- 
in the locking means includes; 

a locking projection on each of the cylindrical 
parts of the coupling part covers of the joint 
part. 

a locking member movably fitted on the second 
tube along an axis direction thereof having en- 
gagement parts for engaging with the locking 
projections to restrict rotation of the joint part, 
and 

elastic supporting means for exerting an elastic 
force to the locking member in a direction of en- 
gagement of the engagement parts with the 
locking projections. 

An extension tube as claimed in claim 7, wherein 
the locking member includes an inside diameter 
greater than an outside diameter of the second 
tube, and the engagement parts in an inside circum- 
ference, and the second tube of the joint part has 
guide projections on an outside circumference for 
guiding the engagement parts along an axis direc- 
tion of the second tube. 

An extension tube as claimed in claim 7, wherein 
the elastic supporting means includes; 

a step on an inside circumference of the locking 
member, 

a supporting member fixed to the second tube, 
and 

a compression spring having ends biased on 
the step and the supporting member for exert- 
ing an elastic force to the locking member in a 
direction the engagement parts engage with 
the locking projections. 
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10. An extension tube as claimed in claim 1. wherein 
the joint part is fitted to the lower extension tube, or 
the upper extension tube. 

11. An extension tube as claimed in claim 1 or3 : where- 
in the locking means includes; a lever at the hand 
grip, 

wire having one end connected to the lever, 
a locking projection connected to the other end 
of the wire, and fitted to the upper extension 
tube, and 

a locking hole in one side circular plate for re- 
stricting rotation of the joint part as a part of the 
locking projection is inserted therein. 

12. An extension tube as claimed in claim 11 , wherein 
the locking projection is rotatably fitted to the upper 
extension tube for selective insertion in the locking 
hole as the wire moves forward/backward accord- 
ing to handling of the lever. 

13. An extension tube as claimed in claim 11, wherein 
the wire is lead through an inside of wire passage 
on an outside circumference of the upper extension 
tube formed along an axis direction. 

14. An extension tube as claimed in claim 11, wherein 
the locking hole has an adjacent sloped surface for 
guiding one end of the locking projection to an in- 
side of the locking hole. 

1 5. An extension tube in a vacuum cleaner comprising: 

a lower extension tube for drawing dust laden 
air through an air suction nozzle fitted at one 
end; 

an upper extension tube having one end con- 
nected to a hand grip extended to a body of the 
vacuum cleaner for passing the dust laden air 
drawn through the lower extension tube; 
a joint part including; 

a first tube having one end connected to the 
lower extension tube, 

a second tube having one end connected to the 
upper extension tube, 

a rotatable coupling part for making the other 
ends of the first tube, and the second tube to 
be in communication, and couplingthefirsttube 
and the second tube to be foldable relative to 
each other to the preset angle, and 
coupling part covers fitted to an outside of the 
rotatable coupling part not to interfere the rota- 
tion of the rotatable coupling part, and coupled 
to an outside circumference of the first tube, co- 
axlally; and, 

a locking means including; 

a locking projection on each of the cylindrical 
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parts of the coupling part covers of the joint 
part, 

a locking member movably fitted on the second 
tube along an axis direction thereof having en- 
5 gagement parts for engaging with the locking 

projections to restrict rotation of the joint part, 
and 

elastic supporting means for exerting an elastic 
force to the locking member in a direction of en- 
gagement of the engagement parts with the 
locking projections. 

16. An extension tube as claimed in claim 15, wherein 
the elastic supporting means includes; 

a step on an inside circumference of the locking 
member, 

a supporting member fixed to the second tube, 
and 

a compression spring having ends biased on 
the step and the supporting member for exert- 
ing an elastic force to the locking member in a 
direction the engagement parts engage with 
the locking projections. 

1 7. An extension tube in a vacuum cleaner comprising: 

a lower extension tube for drawing dust laden 
air through an air suction nozzle fitted at one 
end; 

an upper extension tube having one end con- 
nected to a hand grip extended to a body of the 
vacuum cleaner for passing the dust laden air 
drawn through the lower extension tube; 
a joint part including; 

a first tube having one end connected to the 
lower extension tube, 

a second tube having one end connected to the 
upper extension tube, 

a rotatable coupling part for making the other 
ends of the first tube, and the second tube to 
be in communication, and coupling the first tube 
and the second tube to be foldable relative to 
each other to the preset angle, and 
circular plates covered on sides of the rotatable 
coupling part, and rotatably fitted together with 
the first tube; and, 
locking means including; 
a lever at the hand grip, 
wire having one end connected to the lever, 
a locking projection connected to the other end 
of the wire, and fitted to the upper extension 
tube, and 

a locking hole in one side circular plate for re- 
stricting rotation of the joint part as a part of the 
locking projection is inserted therein.' 

18. An extension tube as claimed in claim 1 7, wherein 
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the locking projection is rotatably fitted to the upper 
extension tube for selective insertion in the locking 
hole as the wire moves forward/backward accord- 
ing to handling of the lever 

5 

19. An extension tube as claimed in claim 17, wherein 
the wire is lead through an inside of wire passage 
on an outside circumference of the upper extension 
tube formed along an axis direction. 

10 

20. An extension tube as claimed in claim 17, wherein 
the locking hole has an adjacent sloped surface for 
guiding one end of the locking projection to an in- 
side of the locking hole. 

15 

21. An extension tube as claimed in claim 15 or 17, 
wherein the rotatable coupling part includes; 

a cylindrical hollow receptor part formed at the 
other end of the first tube to have an axis per- 20 
pendicular to an axis of the first tube : and hav- 
ing an opening in an outside circumference in 
communication with the second tube, and 
a cylindrical hollow inserting part formed at the 
other end of the second tube so as to be insert- 25 
ed inside of the receptor part to serve as a ro- 
tation shaft of the first tube, and having an 
opening in an outside circumference in commu- 
nication with the first tube. 

30 

22. An extension tube as claimed in claim 21 , wherein 
the receptor part has a recess in the opening thereof 
in a rotation direction of the second tube for allowing 
the second tube to rotate a preset angle with re- 
spect to the first tube. 35 

23. An extension tube as claimed in claim 21 , wherein 
the receptor part has an opening in one side for in- 
serting the inserting part in an axial direction. 

40 

24. An extension tube as claimed in claim 15 or 17, 
wherein the joint part is fitted to the lower extension 
tube, or the upper extension tube. 
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